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METHOD AMD ARRANGEMENT FOR CHANKSIi ESTIMATION IN A 
WIRELESS COMMDMICATlOia SYSTEM 

5 Field o£ tlie IXLvaat:xoii 

This invention relates to wireless coiumunioation systems,, 
and particQlarly (though not exclusively) to UMTS 
(Universal Mobile Telecommunication System) Terrestrial 
10 Radio Access (UTEIA)' systems operating in Time Division 
Duplex (TDD) mOd6. * 



BackgxQ-axLd of the XnvesilisLoa 

15 

In OTRA TDD^ new Osex Equipment (UE> firstly synchronises 
with the network and then transmits a random access burst 
using the Physical Random Access Channel (PRACH) . The 
PRACH burst is actually received at the Node B (UMTS base 

20 station) a time i (directly propiortional to the distance 
between the OE and Node B) later- A guard period is thus 
required in order to avoid interference at the Node B 
between the PRACH burst and another burst in the 
subsequent timeslot. The size of the guard period 

25 effectively limits the cell radiuiS under normal 
operation* 

However r the network receiver (Node B) attempts to detect 
the random access burst by identifying which of a 
30 possible finite set of training sequences (midambles) was 
transmitted by the UE, and typically this operation is 
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performed by correlating the appropriate received samples 
with a local replica of each of the allowable training 
sequences- From each of the correlator outputs the 
presence of PRACH burst ($) with that particular training 
s sequence can be ascertained. Due to the construction of 
the training sequences from a single periodic base coder 
a high probability of false PRACH detection is 
experienced if the cell radius (allowable distance 
botwiSdn UE and Nod^ B} is allowed to be too large. 

10 

The maximum cell size is thus significantly limited below 
that allowed by the duration of the guard period, and is 
consequently not ideally suited to coverage of wide 
areas. 

15 

Although within UTEUkN there currently exists an option to 
only use the odd-numbered xaidambles derived from a single 
periodic code, the resultant cell size is still not 
ideally suited to wide area coverage and does not take 
20 full advantage of the PRACH burst guard period duration - 

An alternative to the above approach for channel 
estimation could be to employ a aero-forcing channel 
estimate. However, in an asynchronous CDMA system with a 
25 potentially large cell radius, a zero-^-forCing channel 

estimate would result in a degradation in signal-to-noise 
ratio too high for the reliable detection and 
demodulation of the PRACH bursts. 
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A need therefore exists for PBA^H detection in a wireless 
communication system wherein th^ aboveiaentioned 
disadvantage (s) may- be alleviated. 



In accordance with a first aspect of, the present 
invention there is provided an Arrangement, for channel 
10 estimation in a wireless communication system, as claimed 
in claim 1. 

I 

. i 

In accordance with a second aspect of the present 
invention there is provided a m4thQd, for channel 
16 estimation in a wireless coiiuDun|.cation system, as claimed 
in claim 8. • 

In accordance with a third aape?:t of the present 
invention there is provided a mkhod, for channel 
20 estimation in a wireless communication system, as claimed 
in claim 19. I 



25 



BrlB£ Descri.p1d.on o£ -bha Drawings 

t 
\ 

One method and. arrangement for JRACH detection in a UTRA 
TDD system incorporating the present invention will now 
be described, by way of example! only, with reference to 

« 

the accompanying drawings r in wiiich: 



30 
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FIG. 1 shows a* block schematic representation of 
PRACH burst structure within UTRA TDD mode at 3*84 
Mcps ; I 

r 

FIG. 2 shows a block schematic representation 
illustrating training sequence construction from 
base code; ^ 



10 



« 

FIGS« 3A~3D show waveform diagrams illustrating 
respective correlator outpfete for training sequences 
m^''^ to m^*^ with training sequence m^'"* preeent; 



15 



FIG* 4 shows a block sohematio diagram of an 
arrangement fox asynchrono;as CDMA channel estimation 
incorporating the present |!nvention/ and 

FIG- 5 shows a flow-chart diagram illustrating a 
method used in the system &t FIG, 4. 



20 



In UTRA TDD (as specified in 3g|p Technical Specification 
TS25.221, ^Physical channels an^ mapping of transport 

25 channels onto physical channels | (TDD) ' , Version 3.10,0), 
new Dser Equipment (UE) firstly-! synchronises with the 
network and then transmits a raradom access burst using 
the Physical Random Access Channel (l?tWvCH) , The network 
receiver <Node B) attempts to detect the random access 

30 burst by identifying which of a [possible finite set of 

training sequences (midambles) i&as transmitted by the UE. 
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Due to the construca^ion of the graining sequences from a 
single periodic basas code, a hi|h probability of false 
PRACH detection is Wperienced 4f the cell radius is 
allowed to be too 3ierge. FIG. ijillustrates the format of 
the PRACH burst lOtf: in DTRA TDDjmode at a chip rate of 
3.84 Mcpa. The PRSCH burst lOO'lhaa a total length of 
2560 chips, compxl^rig: I 

9 first data sytnbol portio^ 110, of length 975 

chips; I 

a. midamble porStion 120 (which will be discussed in 
greater detai^ below) , of ^eagth 512 chips; 
a second data j^ymbol portion 130, of length 880 
chips; and v ] 

a guard periodj portion 140) of length 192 chips, 
where no signafl is transroi^ted. 

•I 

The UE initially no knowledge of it? distance from 
the Node and tra^^smits its P^CH burst at the 
beginning of the ai|>ropriate ti^eslot. The &I^CH burst 
is actually receiv^ at the Wod4 B a time t later, related 
to the distance be^reen the UE ^nd Node t being given 
by the equation: ;• | 



speed of light J 

I' 

The guard period 1<0 is thus re|pjired in order to avoid 
interference at the- Node B between the PRACH burst and 
another burst, in ttte subsequentHimeslot . The size of 
the guard period effectively limits the cell radius under 
nonoal operation. Ipor a typicai chip rate of 3.84 Mcps 
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this cell radius ceeh be deteiniiiied by re-arranging the 
above equation, to Ireveal a disliance of 7,5Km- 



10 



16 



20 



25 



30 



Th^ niid^mbl^ portidh 120 of the|PElACH burst is chosen at 
random from a finite set of available training sequences. 
The available trailing sequ^nc^f known a pjrlori at 

the Node B, and consequently th^ Node B can test each of 
the seqv^nqe? fcp establish if a^PRACH burst with that 
training sequence ii^ presents \ 

':■ i 
I- i 

Eacdi of the traininig sequences to be used within a cell 
for PRACH bursts i^* related to j^ne of two base sequencea 
of length P chips- r The sequenc|s related to one of these 
particular base se^enoes, jngip 2|.0r are obtained by 
periodically extencling the basel sequence and then 

selecting Z„ chips ;^very W chip^. This process is 

-* J** 

repeated up to K times, as show|i in FIG. 2, thus 
obtaining up to K mldamblea 220 { from a single base code. 



As an example of tlie values of the parameters in the 

outlined method of [-training sequence construction, UTRA 

TDD mode of operatiibn at 3-84 M|^>3 xnay be considered: 

the period of -the base sequence, i*'=4S6 chips. 

The length of !;the training! sequences, Lm^ 512 chips. 

r f 
Number of trai&iing sequences from a single base 

f 

sequence, -Sr= | 
•« * 
The shift in base se que nee J between training 

sequences, 1^=^:57 • | 

As can be seen fronk the above ^ the midaattble length is 

F+IV-l as oppo&ed tp P chips, jrhis i3 due to the fact 
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that the midamble jinserted ii|fco the burst between 2 
data payloads <portk<^s 110 and|l30 in PIG, 1), and thus 
the beginning of tt^e fuidamble c^n suffer frcmi inter- 
symbol interferencef: f^om. the fi|st data payload. For 
this reason, channel Estimation fis typically performed on 



the last P chips of: the midainbl4. 



The Node B has to dsc^Lde which, |if any, of the allowable 
training sequences itiajve been transmitted in the 
timeslot{s) in which ^RACH bur5-|s ar* located. 
Typically, this opeir^ion is pe|formed by correlating tJie 
appropriate receiv^l '^anqales vi4h a local replica of each 
of the allowable tijaiiiing seque|ces. Prom each of the 
correlator outputs presence|of PRACH burst (s?) with 
15 that particular traDirkng sequen|e can be ascertained. 

I ] s 

This process is dei|ox|strated >n|Fq:G. 3A for UTRA TDD mode 
of operation at 3.i4|lcps, f F|iACH burst with lAidaxitole 
jn<^> is transmitted |in|i correlated with tha last P chips 

20 of a local replica |tc| provide a j channel estimation peak 
of magnitude P at 4>4t«'5-^l^O^ ' o^P'^^ position P. However, 
from FIG. 3B, it c£|n"^ls5 be "ndied ' that the output of the 
correlation with tl|e flocal replica of midamble ni® has 
two peaks at locatj|iiis of +57 afd^-SSS chips- frOm the 

26 peak position in tile Icorrelafeiol Output with midamble 
m*^^ i.e.* P. Thea(!&.|>eaks, the |cross-corr elation terms 
between midambles il'^l and gi*^, 4re the result of the 
construction of thq ikdamble^ f|om a single periodic base 
code. i. A a 



3a 
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This process is fur|;tfer demon stjfa ted- in FICS. 3C and 
FIG. 3D, where the L'A.ss-correlltiori' peaks due to the 
correlation of mid^nilLs wt^^ witil micJambles m'^* and m**^ 
respectlvaXy are dilsmayed. Aslaoted, in FIG. 3 only 
midamble m<^* is act|ia|.ly present!/ thus, the additiOttal 
peaks in the other |:c|:relator o|tputs represent falsely 
detected PBftCH bur^t^ Of a potential source of 
interference to ani| aliditiondl |rAch transmission channel 
estimates with difi^a^nt mid5uiib|ej$. 

As a consequence o:6j tjie above dfscu^sion, it can be 
xmderstood that intojler to avoid; the undesirable effects 
of the cross-Gorre3l|at|ion peaks^ |the imaximum distance that 
a UE should be from! 4 Node B -sh^ld not exceed the W chip 
T5 difference between |itHfe desired loyrelation peak and the 



10 



20 



first cross-correla(5:i|:>n peafcv 
3.84UOPS oorrespondis ^o: 
57 jaoeed cSlimt 



>ttever 57 chips at 



i f - 



The Tnaxiiaxmi cell silkJ is thus' llnaited to this radius, 
which is drastical3|/ reduced ;fr<p "the 7.5Km allowed by 
the duration of th^ ^ard periocf;. and is consequently not 
ideally suited to db\ferage of - w|d6 ^reas-, 



29 



It may be noted th4^ i/ithln OT: 
an option to only tfedj the odd-n 




/there currently exists 
^red midaiAbles derived 
[faring FIG. 3A and 



30 



from a single peric|3j|: code. 

PIG. 3C, it can be.ls'^n th^t -this ;.wo'Uld Increase the 
maximxam distance b^tvfeen a OB a^d'a Node B to 4.45 km 
(114 chips). HoweJeJf this ceil sizfe is still not 
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ideally suited to i^it^ area coverage and does not take 
full advafttage of t^i^ PRACH bursjt guard period duration. 

An alternative to th^ above approach for channel 

9 estimation could be: 1^ employ a izero-forcing channel 

estimate. Such an V^roach forja synchronous CDMA system 
is described in th^; plication jby Bernd Steiner and 
P«tdr Jung, ^Uplin^i c|iannel est&\ation in synchronous 
CDMA mobile radio sjysjtema with joint detection' , PIMRC 

10 1993, PP123-127. l^il^ regards tjo an asynchronous CDMA 
system, such as UXF^ '{tod presentjly under consideration, 
the approach descrilb^jl in this publication can be 
extended by a persdn |jf ordinatj| skill in the art without 
invention. Without;; -^ing into Mathematical details, with 

15 a zero-forcing appEb4=*» knowledge of all possible 

midambles is incorjloi^ted into t::he channel estimation 
process for each of! t|ia midambleJs . For instance, with a 
correlation channel Estimation, /the correlator output for 
midamble jn<^* requir»^ knowledge p£ {local replica) 
midamble !B*^^ For a '^ero-f orciu^ channel estimation the 
filter output for niii<tmble m*'* requires .knowledge of all 
possible midambles l^i^sent, i.e-t, ffi'** to 



However,, the well-'l<ibc4tfn drawback of using a zero-forcing 
technique is its tehc^cy to deg'rade the signal-to-noise 
ratio of the output- o|iannel est^nation relative to that 
of a correlation ch;an|riel estimal^e. This degradation 
grows exponential lil^ ^Lth increaaiing channel estimation 
size, and for large': c^H radii dan be several decibels. 
30 This problem is fui|tl^r exacerba(ted by the asynchronous 
nature of the CC)MA ^j^tem presently under consideration. 
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In the asynchrpnougi sjy^tefli it ia not known a priori which 

t .* 
• t » 

part of the received .|samples contains the raidamble, and 
thus a larger set qf |ir6ceiv6d samples must be chosen in 
order to ensure tha(it |the midamblie has been captured. 

5 However^ this means! t|iat part oi the PRACH burst data 
payload may have be:er| included in the received san^les, 
and this can be coivs±ilered addit'ional noise at the input 
to the channel estiiirisltor. Consequently/ at th6 output of 
the channel estimatib:^ a further .idegradation of the 

10 signal-to-noise ratjiid, due to tlje additional input noise, 
can be expected rei:iat|ive to that; of the correlation 
channel estimate. ;: 1 [ ■ 

" - .: 

From the above disofuslsion it is Iclear that in an 
15 asynchronous CDMA iyiem (such UTRA TDD) with a 

potentially large de^l radius, 4 zero- forcing channel 
estimate would resu;l-d in too hi^h a degradation in 
signal-to-noise ra-^ic^ for the reliable detection and 
demodulation of thel ^Ey^CH bursts. 

Referring now to FIS^ 4, a superior approach to 
asynchronoue channel Jestimation jwithin large cell radii 
i$ $hown,- In the (Sh4finel estimator arrangement 400 in a 
Node B 410, a cprr^l^ion charin^'l estimator 420 forms 
25 correlator channel k^^imates f rdm received sanples as 

described above* "phej output frcim the correlation channel 
• estimator 420 is ajd&ijied to a correlation peak identifier 



430. The output of* 1:|ie correlation peak identifier 430 
and the output of Uhe^ correlation channel estimator 420 



30 are applied to a cjso^fs-correlatfion peak remover 440. The 
cross-correlation pje^ remover 440 remov$$ cross- 



«ENT BY: INETIP; * +44/0 1420 564409] 24-0CT.02 4:34Py; PAGE 15 



20 



25 



3 • .2 



I - 11 -^i 

f !. 



correlation peak;3 4^4" the outpiit of the correlation 
Channel estimator 420|r without ilhcxeasing the noise 
variance of the chaihnkl estimate;; to produce an improved 

channel estimate outpjAt. r 

^ * *• 

E f i ?: 

Based upon knowled^fe J^f the midi#it>le construction from a 
single periodic bas'ie Jaeonaence, 4>5-/ FIG. 2/ an algorithm 
for post-procesainoi! (p-.e., processing after the 

■.. *i 'V. 
correlation channel: estimator 420 forms correlator 

ID channel estimates fr.4tt received jkaraples as described 

I. > « • 

above) is designed Htli^t is essentially able to clean up 
the channel estimatbsl at the outiput of the correlators. 
The training sequesnfcj^s are extra^fcted from a single 
periodic base code rp3^ period F chips at intervals of W 
15 chips • The length :b:^^ the extradted midambles is Lm 
chips « .| *[; 

i 



If a wanted correlc(t3|»n peak i$ jj^resent in the 
correlator output eijel/ midaiiibil> m^'') at position p, 
then each of the otiih^r cprrelatclr outputs will have a 
pair of cross-correlation peaks jiocated at positional 

where k == 1,..., JST j: \ 



It is apparent that?; c&ice a desired correlation peak has 
been identified frcm Jamong the cibrrelator outputs ,r the 
associated cross-C(ir3|elation pe^ks laay be cancelled from 
the other correlatcsir |:>utputs the cross-correlation 

peak, positions from (ll) above- iFurthermore, each of the 
cross-correlation pe^s has a sidaller magnitude than the 
desired correlatiori i^eak^ thus idkking it possible to 

i i I 
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identify which peaki* i|i the correlator outputs is the 
desired one. v t J; 

:. .1 

Referring now also lito| FIG. 5, a jsuitable^ but not unique, 
method 500 of iitipl^biejciting the ^ove algorithm is 
described below in jfc^nans of steps: 

Step 1: fom the correlation channel estimates 



(510) for: 



• ekch of the [liillowable midambles in,' 



to |n^^ 



Step 2: identify the larjgest magnitude peak 

(520) acrbsfe all the d&srelator outputs ^ For 

insitalioe; a$$um$li thi:s i$ located in 

corxe|lator output: k' at position p, 
«, 

Step 3 J canipei the crossji-correlation peaks in 
(530) allf tlie other cojprelator outputs^ i.e., 

* at locatiojas given at (1) * 



Step 4: ide|rit|.fy the nexjb largest magnitude 
(540) ren4i|iing peak ateross all updated 

corye^ator outptijts that has not been 

preyi|>usly identified. Go to Step 3. 

i V 



It can be seen tha6; tjhe above aljgorithm iterates between 
Step 3 (530). and Stfefl 4 (540). jono could either iterate 
10 these steps a fixed c|r programmable nuxnber of times. One 
potential method wdju:^ be to itekrate the steps until the 
magnitude of the idbr|tified peal^: is below a programmable 
threshold, i; \ 

i. 1 V- 



.SENT BY: INETIPj 

t 

.9r 



10 



20 



25 



30 



•1^44/0 1420 564409; 

3 . 4; 

; 3 K 



24-OCT-02 4:a5PM; 



PAGE 17 



02.075-ipw 



- 13 



The post-proceasingl: c|f the correlator outputs can be 
performed in a nuin]iei| of potentil^l ways, all of which 
exDloit the knowledad of the coristruction of the midamble 

m a single- periodic base code^ 

:■* f !:' 

(! I'. 

Additionally it shqul|d be noted [that the described method 
of channel estimatibi| with post-jprocessing to remove 
unwanted cross-coriieilation peak^: is suitable for other 
chip rates^ and oth|ei| midaKible 4i>nstruetions- For 
instance^ the peri4^|:>f the niid^tuble base code is not 
restricted to 45§ Qhj|p3, the length of midamble is not 
restricted to 512 dhillps and the. ibff sets for each raidambl$ 
do not have to be i!juij|tiples of 5:7 chips. 



16 It will be appreGiat4i that the jtnethod of channel 

estimation describeld |above may be carried out in software 
running on a procedisQjr (not shovm) in a Node and that 
the softwaare inay bei; i|rpvided computer program 

element carried on |ar|y suitable (data carrier {also not 
shown) such as a maigrletic or optllcal computer disc* 

? I 1: 

It will be also be iiap|>reoiated tihat the method of channel 
estimation describelid kbove may Alternatively be carried 
out in hardware, f dr fexait^le in [the form of an integrated 
circuit (not shown)] djuch as an EPGA (Field Programmable 
Gate Array) ox A$id; ^pplicatlod Specific Integrated 
Circuit) in a Node S^l f; 

r \V 

•* • • 

- •« t» 
• • . . 

Although the above -la^hod of chfifehnel estimation has been 
described in terms jb^ chip spaced operatioUr it will be 
understood that th& i|ethod may tie employed in an over- 
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san^led system. Fd'r ;jinstance, iiS the correlator outputs 
are provided at os |a|rples per cliip and the desired peak 
is identified at pcS33|tion p in i^e correlator output, 
the other correlator [but puts have a pair of oross- 

CQi?x:elation pO$ik$ Ji5oc^te<i at positions: 



where jfc = JSTj 3 ;; 



10 



16 



20 



25 



Implementation of tjji^ cross'-corizfelation peak post- 
processing as outllTi^:! removes ^he unwanted peaks from 
the correlator outfSutfe. This aiso removes the 

» 3 5: 

restriction upon celJ| size due tip the unwanted cross- 
correlation peaks r 2ai|d thus the Ijaaximuin cell size Is 

governed by the dur^^on of the Vguard period. If a cell 

*• '.I • • • 

size in excess of km is ree^ir$d then it would be 

possible for UTRAN ensure thit no transmissions were 

scheduled for the tidi^slot folldwing the allocated PRACH 

timeslot^ In this jin^inner, the ^l^^rd period on the PRACH 

burst would be effec^vely exteriiied to 192 + 2560 chips 

which corresponds to cell sizJ: in excess of lOOKm, 



3 



It will be understcfoc| that the iflethod and anrangement for 
channel estimation i;ir| a wirelesi^- coinrauni cation system 
described above prQv:|des the foillowing advantages: 

• Low probabilitly ^bf false detection- 

's- \'. 

• No degradation! ip the signai-to-noise ratio of the 

*• « *i . 

channel estdLiaott^s. \\ 



It should be noted ithbt although: the invention is 
30 described in relatiioril to the cur>:ent UTRA TDD mode of 

.> ^ • >. 

■> t* 

!:• a- 
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operation at 3.84 lAp^, it can '^^sily be applied to other 
scenarios where a tiiii^t structu^ with midasnbles or 
preaaibles formed f r;bi| a single fi^riodic code are 
employed. In parti;,cv}jLar, the d^fcribed method of PRACH 
detection would be ;ij|jllcable t^J tJTRA TDD modes with 
differing chip rat^| both currdht and proposed. 



.1 



^ 

:i 

M 

'A 
•f 
•1 

I 



•• -a 

} I 



a 
3 
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1. An arrangement;; fj^r channel Estimation in a wireless 
CJpmnnaniQ^tion syst^,| the arrangement comprising! 

correlat iibrl channel e^imation means for 
receiving input :J$ignals representative of channel 
inf onuation anid |f producisng thearefrpm correlation 
channel estim^lt^ sicnals; - 

oorrelati:pi| peak icienifjlfication means coupled 
to th© correistiaon channelrifestimation means fpr 
deriving from correlatilbn channel estimate 

signals repre^erftative of cj&r relation peaks? and 

cross-coii-irJlation pea'K: removal means coupled to 
the correlatioTi iphannel esCimation means and to the 

correlation p^j^ identifiCcEtion means for removing 

•: i 

cross-correlatjic^ peaks frqia the correlation channel 
estimate sign4Li| to produc^^ improved channel 
estimate signd;!^, '][ 

i: 3 -i; 



2- The arrangemerrt |of claim l |WherBin the correlation 
peak identificatioii- r|eans compral'ses cross-correlation 
peak identification- n^ans for idisntifying a crOS$- 

** • ' ' 

correlation peak a^ ^ving a sm^^ler magnitude than a 
correlation peak* 



ao 



3. The arrangement! of claim or 2 wherein the input 

signals representai|i^ of channel information comprise 

2 ^ "V. 

signal portions coi?st|ructed f roj^: a single periodic base 
code • ;| ' I*. 



I! 

if 
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•J . •. . 

4. The arrangeme«t |>f claim 3 [wherein the signal 
portions comprise nSLcferobles- 



5. The arrangemerijt 'pf any precfeding claiin wherein the 
wireless coinmvmicatiii system 1^: a uMTS system. 

6. The arrangemeiit claim S -jwi^erein the Ub9T5 system 
is a UTRA TDD Systeijttll .1- 

i ? .h 

5 ^ 



7. 



The arrangemeriit |af claim S/IWherein the input signals 



eon^rise random ac^e^* BRACH bui^sts 



20 



25 



30 



8. A method for dh^nel estimation in a wireless 
communication systdfa,! the matho<J: coit^rising: 

proviaiml: «|orrelation"!|t:hannel sstimation means 
receiving input |signals re||resentative of channel 
information atfel |arQ<Jncing tjberefrom correlation 

channel estimat^ signals; -11 

providing; 4)rrelation"^ealc identification means 
coupled to th^ t^arrelationi'lchannel estimation means, 
the correlatl4» |jeak identdiei cation means deriving 
from the corr^lla^tion channel estimate signals 
representative: «|f correlation peaks; and 

providin<| ^^^^ removal means 

coupled to th^; ^rrelation^lchannel estimation means 

and to the coj|rJlation pea!^ identification means, 

the cross-corj^liation peakilcenioTOl means removing 

\ \' 11 

cross-correlatiii4i p^aks £Ti^ the correlation channel 

v' si 

estimate sign^l^ to product: improved channel 
estimate signeel^* 
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9. The method of rbl^im 8 wherein the cojtjc elation peak 
identification meariis ifcomprises 4^oss--correlation peak 
identification meamlis jitdentif yin^^ a cross-correlation peak 
as having a smalleiS n^gnitude tli^n a correlation peak, 

;: 5^ 



10. The method o£ dlaim 8 or 3^! wherein the input 
signals representatiii\|e of channel information coinprise 

:; 3 * 

signal portions cori^tSructed froiai a single periodic base 

?• 3 ' 

code. :i ^ 

i I ■ :V 

11- The method of fp%im 10 whep^in the signal portions 
comprise midc^mbleai 'i 



15 



20 



12, The method of :sar^ one of claims 8-11 wherein the 
wireless coramunicat^|i<^ system ii^; a UMTS system- 

13. The method of bX^im 12 whearein the UMTS system is ^ 



CJTRA TDD system- 



I 

3 



14 . The method of :jc:|aim 13 whejfteln the input signals 
coQ^rlse random acc^^ PRACH buifbts. 



Z5 



30 



15. The method of :krfiy one of oirkims 8-14 wherein the 
step of providing or^a-Gorrela^ion peak removal means 
con¥»rises repeatedJjIy jcaneellingffbross-correlation peaJcs 
at locations other h^n that of ;,|an identified peak and 
identifying the nes^t llargeat ma^hitude remaining peak. 



11 
a 



16 • The method of :ic3|aira.l5 wherein the step of 
repeatedly cancellib^ and identSfieying is performed a 
predetermined numbejr l^f times. 



1 1 

•• n 
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17. The method of ;|cl^im 15 wherein the step of 
repeatedly c^ncellfftj and identigfying is perfonaed until 
an identified peak •?i4s a magnitude le3$ than a 

'4 '* 

6 predetermined valu^« ij >: 

i I i 

.: :j • \- 

la. * The mfethod of naiiy one of cljaiias 8-17 further 
comprising ensuring: t|hat no trafilswi^igipn pcciurs in a 
timeslot immediate^ ^following Ij-hat in which channel 
estimation is perfdo^d. 



i; 



19. A method for dh4^nel estimation in a wireless 
communication ayst4»r| the methofcii comprising: 

providinqj clorrelationjibhannel estimation mean$ 
receiving InpUit |aignals rejiiire^entatlve of channel 
information ar^d producing ^herefrom coxrrelation 
channel estimdb^ signals; iSnd 

ensuring ::tl|at no transmission occurs in a 
timeslot immecli^telSr follotilLng that in which channel 
estimation is :|>e|rf ormed* -i; 

•** n ■»"•* 
:: 'A . 

20- A base statiorii :ior use in a; wireless cotnmunicatxon 
system comprising aji |arrangemenii: as claimed in any one or 

claims 1-7- H \ 

\ % ^ ' 
:/ f .7: 

- 21* An integrated Ici^cuit compiSising the arrangement of 
any one of claims rr-"S» :- 

22- A con^uter prcigjam element jpomprising computer 
program means for £jjei|f orming th4: method of any one of 
claims 8-19. ? J 
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23. An arrangementjir Ifor chaxmeji!; estimation in a wireless 
communication 6y6t^|u,| substantially as hereinbefore 
described with refek^co to the:1kccon?>anying drawingjs. 



24. A method, for ibhknnel estimation in a wireless 
communication system^ substantially as hereinbefore 
described with refelr^ce to the raccon?panying drawing:^. 
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IS 



METHOD ftND flRBAil(^tCBMT FOR ^kaWNEL ESTIMRTIOW IH ft 



WIRESeIs COMMPtrid&'TlOP^ SYSTEM 



.1 



A method and arrangm^nt (100) ihr PRACH burst channel 
detection in a DTR2^| '^D wireles^i conununication system in 
which training seqiiis^ses are coiietructeci from a single 



periodic base code.!; 
having magnitude 



wanted cr<S|BS-cor relation peaks, 
than correlation pe^aks^ are removed 



(440) from the cori^il^tor putputisr maintaining optimal 



6ignal-to-noise ratijidi of the ch^nel estjUnatea, providing 
a low probability qif *4false detection ^ and extending the 
cell size of a CDMftj i|etwork to tjhat deteirmined by the 
guard period duratjibr^. The celi:]i3ize can be extended 
further by ensuring! tijiat no transmissions are scheduled 
for the timeslot svibiS^quetit to tSjiat in which the channel 
estimation bursts scheduled-il! 



.: -A 
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